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Abstract  
Although Design Science Research (DSR) is now an accepted approach to research in the 
Information Systems (IS) discipline, consensus on the methodology of DSR has yet to be achieved. 
Lack of a comprehensive and detailed methodology for Design Science Research (DSR) in the 
Information System (IS) discipline is a main issue. 
Prior research (the parent-study) aimed to remedy this situation and resulted in the DSR-Roadmap 
(Alturki et al., 2011a). Continuing empirical validation and revision of the DSR-Roadmap strives 
towards a methodology with appropriate levels of detail, integration, and completeness for novice 
researchers to efficiently and effectively conduct and report DSR in IS. The sub-study reported herein 
contributes to this larger, ongoing effort. 
This paper reports results from a formative evaluation effort of the DSR-Roadmap conducted using 
focus group analysis. Generally, participants endorsed the utility and intuitiveness of the DSR-
Roadmap, while also suggesting valuable refinements. Both parent-study and sub-study make 
methodological contributions. The parent-study is the first attempt of utilizing DSR to develop a 
research methodology showing an example of how to use DSR in research methodology construction. 
The sub-study demonstrates the value of the focus group method in DSR for formative product 
evaluation. 
Keywords: Design Science Research Methodology, Design Research Methodology, Design Research, 
Research Methodology, Formative Evaluation, Product Evaluation, Focus Group. 
1 INTRODUCTION 
The artificial sciences, Design Science Research (DSR), can be seen as constituting a third major form 
of science, in addition to the natural sciences and the human sciences (Gregor 2009). Iivari and 
Venable (2009, p. 4) define DSR as a “research activity that invents or builds new, innovative 
artefacts for solving problems or achieving improvements, i.e. DSR creates new means for achieving 
some general (unsituated) goal, as its major research contributions. Such new and innovative 
artifacts create new reality, rather than explaining existing reality or helping to make sense of it”. 
DSR “creates and evaluates IT artifacts intended to solve identified organizational problems” 
(Hevner et al. 2004, p. 77). 
The importance of DSR has been established; DSR now an accepted approach to research in 
Information Systems (IS) (Iivari 2007; Kuechler & Vaishnavi 2008a) with its prominence growing 
rapidly in the discipline
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 (Goldkuhl & Lind, 2010).  
Although there is some commonality in existent DSR methodologies, views and prescriptions on the 
detailed methodology of DSR appear relatively disparate, e.g. (Baskerville et al. 2009; Hevner 2007; 
Nunamaker et al. 1991; March & Storey 2008; Peffers et al. 2007; Rossi & Sein 2003; Vaishnavi & 
Kuechler 2004; Venable, 2006). For instance, DSR methodology in Peffers et al. (2007) has no 
component for design theory. The need for an accepted DSR methodology has been observed. A 
validated, holistic and widely accepted approach to DSR conduct is lacking (Peffers et al. 2007; Purao 
et al. 2008; Winter 2008); this reflects the relative recent emergence of this research paradigm in IS 
(Iivari & Venable 2009; Kuechler & Vaishnavi 2008a). Archival analysis by Indulska and Recker 
(2008) of papers reporting studies that claim to conform to the widely cited Hevner et al.’s (2004) 
guidelines, reveals few instances of their actual application. Further, Walls, et al. (2004) observe few 
papers explicitly address their Information System Design Theory (ISDT). Winter observes “lack of a 
commonly accepted reference process model for design research,” suggesting that a more complete 
methodology is a key gap in DSR (2008, p. 470). Recently, Venable (2010) investigated the opinions 
of IS scholars on the importance of Hevner, et al.’s (2004) guidelines, noting “extensive disagreement 
on what guideline areas should be used as criteria and standards for evaluation” (2010, p. 121) of 
DSR, implying that either the existing guidelines are not sufficiently detailed to implement, or they 
are at high a level of abstraction (Peffers et al. 2007) and hence difficult to implement by apprentice 
researchers. Consequently, pragmatic guidance for novice DSR researchers is spotty and often 
conflicting. Having said this, we do recognize the value of the less structured, higher level DSR 
guidelines such as Hevner et al.’s (2004), as it can be adapted to any given research according to 
different needs and situations. 
This lack of detailed, specific guidance, is in stark comparison to research in the behavioural sciences, 
where guidance on methods e.g. experimentation [(e.g. Campbell et al. 1966)] and analytical 
techniques e.g. structural equation modelling (e.g. Kline 2005), has evolved to become highly 
prescriptive and specific. Thus, there is a need for, and potential value from, an integrated, complete, 
comprehensive, and detailed DSR methodology that is usefully prescriptive yet rigorous, and 
empirically validated. 
The effort in this paper is part of a main parent-study which was originally motivated by the 
perceived need mentioned above for a structured and detailed DSR methodology to guide researchers 
across the DSR lifecycle. The principal objective of the parent-study is the development of an 
empirically validated, detailed, integrated, and complete methodology (DSR-Roadmap – see 
Appendix A) for design researchers, especially novice researchers, to conduct DSR in IS. This goal is 
pursued through two main alternating phases: 1) DSR-Roadmap construction and 2) DSR-Roadmap 
evaluation. These two phases alternate between the context of discovery and the context of 
justification (Fischer & Gregor 2011). Various evaluation types (e.g. formative evaluation) and 
                                              
1 Strong, relatively recent interest in DSR (Kuechler & Vaishnavi 2008a; Samuel-Ojo et al. 2010) has stimulated journal 
special issues (e.g. 2008 MISQ 32:4 (March & Storey 2008)); specialized conferences in the area (e.g. DESRIST 
commenced in 2006); and publication in 2007 of the first textbook on ISDR methods (Vaishnavi & Kuechler 2007). 
methods (e.g. focus group) are employed to evaluate progress towards the goal of the parent-study; - 
evaluation findings informing refinements of the DSR-Roadmap where warranted. In the construction 
phase of the parent-study, the early DSR-Roadmap derived from a synthesis of related methodological 
writings through content analysis of articles in recognized IS outlets (Alturki et al. 2011a). In the 
evaluation phase, the DSR-Roadmap has been evaluated and refined formatively through various 
evaluation methods - e.g. see (Alturki et al. 2011a; Alturki et al. 2012). The parent study is the first 
attempt to empirically investigate DSR methodology using DSR as the methodology. Nonetheless, the 
DSR-Roadmap is acknowledged to be tentative, and expected to evolve further through ongoing 
evaluation.  
This paper reports a sub-study and presents results from a key formative evaluation conducted using 
focus group analysis as part of the alternative evaluation phases of the overall study. The formative 
evaluation reported is integral to the efforts to triangulate evidence on, when then refines the evolving 
DSR-Roadmap. 
Two main contributions emerged in both parent-study and sub-study. Firstly, the efforts presented 
here in the sub-study complement the parent-study by reporting two results from focus group analysis: 
1) the DSR-Roadmap has good reception in terms of ease of use, completeness, and clarity from its 
participants; and 2) a list of valuable refinements, were suggested to improve the DSR-Roadmap. 
Secondly, results emerging from sub and parent studies have significance for the IS DSR community. 
The parent-study is the first attempt of utilizing DSR to develop a research methodology and is an 
example of how to use DSR for research methodology construction. The parent-study will also help 
researchers in DSR because it is developing a methodology to be used by them. The sub-study 
demonstrates the value of using the focus group method in DSR for formative product evaluation; an 
example of an approach to analyze content of focus groups for evaluating DSR output is also 
provided. 
The paper is organized as follows. In the next section, we provide a brief overview of the 
methodology employed in the parent-study; this includes the underpinnings of the research method. In 
section three, we explain how we used the focus group in the sub-study as one of the formative 
evaluations of the DSR-Roadmap. The analysis protocol used in the focus group analysis is also 
described in this section. Subsequently, we discuss the results of focus group analysis as a formative 
evaluation. This paper concludes by delineating the benefits of this formative product evaluation for 
the DSR-Roadmap refinement. 
2 METHODOLOGY 
Research methodology is a way of thinking about and studying specific phenomena which are of 
interest to researchers (Corbin & Strauss 2008). Crotty (1998, p. 3) defines research methodology as 
“the strategy, plan of action, process, or design lying behind the choice and use of particular methods 
and linking the choice and use of methods to the desired outcomes”. The research plan and the 
methodology consist of a combination of the processes, methods and tools which are employed to 
perform the research (Nunamaker et al. 1990, 1991). 
The parent study is the first effort to develop and empirically evaluate a prescriptive DSR 
methodology – the DSR-Roadmap. As shown above, there is a need for a DSR methodology in the IS 
discipline to provide researchers with empirically constructed and validated methodology. Thus, we 
should pay attention not only to the outputs of this overall research but also to the processes we 
follow to get the desired results. 
DSR is relatively new to IS. Developing comprehensive and widely accepted DSR methodology is an 
issue that needs to be addressed. However, addressing this issue is not trivial. This becomes tricky 
when it comes to finding an accepted research methodology to follow in order to develop a research 
methodology itself (DSR in our case); it is required to follow an accepted methodology. The research 
methodologies literature has been reviewed to identify and justify the methods that are most 
applicable in order to achieve the parent-study goal. Being familiar with DSR notions draws and 
affects our attention to use DSR itself as methodology in the parent-study. 
DSR methodology in its basic philosophy involves “learning through the act of building” (Kuechler 
& Vaishnavi 2008b). DSR “attempts to create things that serve human purposes” and entails 
"devising artifacts to attain goals" (Simon 1996, p. 55). Based on DSR’s definitions and 
fundamentals, DSR is suitable for achieving the objective of the parent-study. Although the current 
research develops a methodology for DSR, we believe the DSR-Roadmap, the principle output of the 
overall study, could be considered a DSR artefact. More specifically, the DSR-Roadmap is a design 
theory of how to conduct DSR. We believe the parent-study is about following and designing the 
same thing (i.e. a DSR methodology). It is rather like writing a good paper about how to write a good 
paper. Following DSR in this research increases the rigor and relevance of the DSR-Roadmap. 
Understanding the DSR paradigm strongly influences the construction of the DSR-Roadmap. 
Recently Venable and Baskerville (2012) argued that “research methods are designed artefacts” (p. 
141) and called for DSR methodology to be used to develop a research methodology. Thus, DSR 
methodology and concepts direct the parent-research design. 
2.1 Research Strategy 
This study differs from previous DSR methodologies studies in that it adopts a research ‘extension 
strategy’2 (Berthon et al. 2002). The DSR-Roadmap aims to extend existing DSR methodologies 
through: 1) developing a DSR methodology which is comprehensive, complete, empirically validated, 
and easy to use; 2) following DSR to develop DSR methodology; and 3) iteratively using 
triangulation especially in the evaluation and refinement processes.  The sub-study is as one of parent 
study’s triangulations. 
The overall strategy of the parent-study is described in the next section. It illustrates the processes for 
the building, collection, measurement and analysis of the data in order to fulfil the research objectives 
and answer the research questions (Gable 1994). The research method of the parent-study is divided 
into high level and low level discussions; the low level describing in more detail the activities of the 
high level. To keep the length of the paper within limits and to retain the focus of the paper on the 
formative evaluation using the focus group method, we confine our discussion to the high level. 
2.2 Underpinnings of the Research Method/Design 
The research design of the parent-study is centralized around four concepts: 1) the distinction between 
the context of discovery and context of justification; 2) the distinction between the process and 
product evaluations; 3) the distinction between the formative and summative evaluation; and 4) the 
use of triangulation. 
Fischer and Gregor (2011) define the context of discovery as identifying and catching novelty. On the 
other hand, the context of justification is a validation as scientific method - see (Hoyningen-Huene 
1987; Reichebach 1935). Each context could use more than one form of reasoning (i.e. deduction, 
induction or abduction) (Lee et al. 2011; Fischer & Gregor 2011). 
Process and product evaluations are evaluation types that can be used in design oriented research. 
These two types describe what things are to be evaluated. Verschuren and Hartog (2005) make clear 
the difference between them. The process evaluation considers “the constructive activities and the 
means” (p. 739) which are utilized to build and instantiate the planned design. This type of evaluation 
is important because it allows designers to discover any defects in the early stage. The process 
evaluation improves the construction process of the intended design/artifact. This will reduce the 
number of design iterations, and save cost and time. Product evaluation on other hand is about the 
outputs resulting from the design process. Its purpose is to evaluate the worth and the consequences of 
the final design. The objective of this type of evaluation is twofold. First, it helps designers to decide 
whether to iterate some design stages and make refinements or to stop the design process. The stop 
decision means either the goal of the design is achieved, or there is no value in continuing the process. 
These two types are essential in DSR. Since each design stage has steps to be conducted and outputs, 
both types of evaluation can be employed in between stages. 
                                              
2 It includes studies which add to or refine the existing knowledge. 
Verschuren and Hartog (2005) also differentiate between formative and summative evaluation. They 
make clear the difference with the analogy “if the client tastes the soup this is summative, and if the 
cook tastes the soup this is formative evaluation” (p. 741). Summative evaluation uses selected 
criteria to judge the quality of the design. Formative evaluation has same definition but the aim is to 
assist in enhancing the design as it proceeds towards the design goal. In formative evaluation, the 
intention of designers is to discover how the design process or design product can be advanced. “In 
short, formative evaluation is to be characterised as a learning activity on the basis of both process 
evaluation and product evaluation” (p. 741).  
In triangulation, two or more methods are used in the research with a view to support multiple 
checking of results (Bogdan & Biklen 2006; Gable 1994). Triangulation may merge data sources, 
investigators, methodological approaches, theoretical perspectives (Denzin 1970; Kimchi et al. 1991), 
or analytical methods (Kimchi et al. 1991) in a single study. 
2.3 Research Method: High Level 
This high level discussion of the research method used in the parent-study is intended to give the 
reader a big picture view of the general processes followed and the relationships between these 
activities. 
Consistent with the discovery and justification contexts mentioned above, there are two main 
interrelated and alternating phases in the parent-study: 1) the DSR-Roadmap construction, and 2) the 
DSR-Roadmap evaluation. In the construction phase, the DSR-Roadmap is built from existing and 
evolving DSR literature using content analysis, see (Alturki et al. 2011a, 2011b) for details of the 
content analysis process and criteria), and the creativity of the main investigator. The DSR-Roadmap 
is constructed iteratively, using evolving DSR knowledge. This phase is under the context of 
discovery which spans across the whole overall study through the DSR-Roadmap development and 
refinement. All forms of reasoning in the context of discovery are employed (Alturki et al. 2012). 
The evaluation phase represents the context of justification. This phase implements both 
process/product and formative/summative evaluation types. We propose here two perspectives on the 
DSR-Roadmap; see Figure 1. The first perspective is on the DSR-Roadmap’s construction ‘process’; 
how it was constructed and evolved and the key steps followed. Thus, this perspective is about 
evaluation of the ‘processes’ used in the parent-study to accomplish its main objective. The evaluation 
of this perspective (either formative or summative) is out of the scope of this paper. 
The 2
nd
 perspective focuses on the DSR-Roadmap itself as ‘Product’ and on the ‘outputs’ that result 
from following the DSR-Roadmap as a DSR methodology. This perspective is evaluated formatively 
and summatively; the formative product evaluation is the focus of this paper, the sub-study. 
Triangulation uses multiple approaches/perspectives in order to yield differing but complementary 
insights. For the two perspectives and different evaluation types, ‘triangulation’ is a suitable choice for 
evaluation of both the process and its result (product). Triangulation allows us to be more confident in 
results because various methods are used to evaluate the same thing which leads to different 
refinements and a more satisfactory end result. 
Figure 2 depicts the two main phases and the two proposed perspectives in the parent-study across 
both discovery and justification contexts. The figure shows how this study uses the 
formative/summative and process/product evaluation types. The first phase is the construction of the 
Figure 1.  Positioning the two perspectives of the Roadmap in the parent-study. 
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; it is in the discovery context. It involves all steps that have been followed to develop 
the DSR-Roadmap. The first version of the DSR-Roadmap is the output of this phase but is not the 
end of this phase; this phase spans across the whole study through the refinement role. 
The evaluation phase is conducted formatively and summatively. The middle of Figure 2 shows the 
formative evaluation which is conducted cyclically using different methods (triangulation) for the two 
perspectives on the DSR-Roadmap described above. The formative evaluations have a very important 
role in refining the DSR-Roadmap during the construction ‘process’, and the DSR-Roadmap itself as 
‘product’. Several revised DSR-Roadmaps are the outputs of the formative evaluations. Furthermore, 
publishing in good outlets as a good research practice is adopted with every formative evaluation. 
The lower section of Figure 2 shows the summative evaluations used to determine if the principle 
aims of the parent-study have been achieved. This part is also conducted cyclically using different 
methods (for triangulation). The revised DSR-Roadmap resulting from formative evaluation is subject 
to summative evaluation. Summative evaluation has an essential role; it provides evidence of how 
good the DSR-Roadmap is.  
Considering the two main phases, and the two perspectives in the evaluation phase for the ‘process’ 
and ‘product’ using formative and summative evaluation types, contributes to the rigor and relevance 
of the parent-study. While the validation of the 1
st
 perspective addresses rigor of the DSR-Roadmap, 
the validation of the 2
nd
 perspective addresses the relevance of the DSR-Roadmap. 
The research reported in this paper is part of the triangulation efforts used in formative evaluation for 
the second perspective of the DSR-Roadmap which is under the justification context. 
3 THE FOCUS GROUP 
A focus group is a technique for qualitative research to discuss ideas with a group of participants; it is 
a group interview (Morgan 1988). The discussion is on a particular topic of interest and directed by a 
moderator. The group members are encouraged to convey their opinions about the topic of interest 
and enrich each other’s views (Morgan 1988; Stewart et al. 2006). Tremblay et al. (2010), based on 
Stewart et al. (2006, p. 42), give four reasons to explain why a focus group is an appropriate technique 
for DSR; the focus group: 
                                              
3 The low level of the research design, not presented in this paper, has the details of this phase. 
Figure 2.  The high level research method. 
. 
 allows direct interaction with participants, 
 provides the flexibility to deal with various design ideas, 
 offers rich and different data that allow designers to obtain a good view of the design, and 
 is a good setting to acquire design new ideas/problems emerged from participants’ comments. 
In this sub-study we followed the fundamental activities proposed by Morgan (1988) and Stewart et 
al. (2007) for conducting a focus group. These activities are: formulate research objective, prepare for 
the focus group including question and discussion points, identify a moderator, recruit participants, 
conduct the focus group, analyse the focus group data, and report findings. These activities are 
grouped in our discussion into planning, running, and analysis and reporting. 
3.1 The planning of the focus group 
The goal of the focus group was to evaluate the DSR-Roadmap formatively in terms of three criteria, 
completeness, clarity, and ease of use. The structure and worksheet of the focus group were prepared 
and revised in advance of the focus group. The worksheet had agree/disagree and open ended 
questions for every component of the DSR- Roadmap in terms of the three criteria. Furthermore, an 
introductory document was prepared and distributed in advance to focus group participants. We 
recruited two types of participants, DSR experts and DSR novices in order to capture different 
valuable perceptions. There were eight
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 participants in total. The experts had the ability to judge the 
rigor - the completeness of the DSR-Roadmap and could give valuable feedback on the clarity and 
ease of use of the DSR-Roadmap for other researchers. The novice researchers on other hand were 
chosen simply to validate the clarity and ease of use of the DSR-Roadmap. The objective of this 
combination was to increase the DSR-Roadmap’s rigor and relevance. A member from the research 
team (the second author) was selected as focus group moderator. 
3.2 The running of the focus group 
A detailed agenda for the focus group was organized. We started the focus group with a one hour 
presentation describing the DSR-Roadmap. Then we asked participants to comment on and discuss 
separately every component of the DSR-Roadmap in terms of the defined criteria. We encouraged all 
participants to document their comments in the distributed worksheet. Furthermore, the focus group 
was recorded to accurately capture the discussion. This recording was transcribed and used in 
the analysis section of the content of the focus group. 
3.3 The analysis and reporting of the focus group 
All the participants’ response forms were analyzed systematically using the focus group analysis 
method. This method is a procedure for conducting focus group analysis which has the three stages 
depicted in Figure 3 below and explained as follows: 
3.3.1 Stage-1 Analysis: 
The subject of this analysis stage is the focus group worksheet which contained the participants’ 
responses. The output of this stage was a combination list. This stage has three steps as follows: 
 Statistics Analysis of Focus Group Participants’ Responses: Summary tables, Table 1 is an 
example, were developed to show participants’ opinions for the agree/disagree questions of each 
component in the DSR-Roadmap in terms of the three defined criteria. In these tables we added a 
third choice ‘Moderate’ because some participants’ choice was in between agreeing and 
disagreeing. The reader should note that although the main analysis here is qualitative, simple 
statistics have been used in order to support evidence of the DSR-Roadmap in terms of the three 
defined criteria. 
The tables resulting from this stage were straightforward; they showed focus group participants’ 
opinions on the DSR-Roadmap. Numbers in these tables gave an initial indication of the reception 
of the DSR-Roadmap and its components. Every component had a separate table to show the 
participants’ opinion in terms of the three criteria. 
                                              
4 Three participants were experts, three were novices, and two were actually in between been experts and novices. 
 The Focus Group Participants’ Responses Coding: All responses to open ended questions in 
the worksheet are coded and grouped into the DSR-Roadmap's components.  
 Codes Abstraction/Combination Construction: All codes were abstracted into three aspects 
which constitute what is called ‘Combination List’ as follow: 
o Issues relate to the DSR-Roadmap’s component. 
o The affected DSR-Roadmap’s component. 
o Nature of codes (positive, negative, or refinement5). 
 
Figure 3 The focus group analysis method. 
3.3.2 Stage-2 Analysis: 
The subject of this analysis stage was the transcription of the audio recording of the focus group; this 
consisted of approximately 65 A4 pages. The transcription was done by a professional transcriber. 
The output of this stage was a revised and refined ‘Combination List’. This stage involved three steps: 
 Transcription Coding: the principle researcher goes through all comments in the transcription 
and maps them into the ‘Combinations List’ developed in the Stage-1 Analysis.  
 Unmapped Comments: for unmapped comments, a new combination is added to the 
‘Combinations List’; and the researcher repeats the step 3 in the ‘Stage-1-Analysis’ for any new 
combinations. 
 Combinations List Revision: the combinations list was revised to resolve any 
redundancy/overlaps. 
3.3.3 Resolution Stage: 
The subject of this stage is the final combination list. The output Resolution list for the combination 
list. Two main steps were completed as follow:  
 Combination Reaction: for each combination in the ‘Combination List’, a reaction has been 
determined based on strengthens and consensus of participants on a statement. The reaction falls 
into one of the following types: 
o Refine a specific part of the DSR-Roadmap: this is needed when a thing is already in the 
DSR-Roadmap but requires some changes. It also includes adding or removing a specific part 
of the DSR-Roadmap when a thing is missing from the DSR-Roadmap or when a thing in the 
DSR-Roadmap is not required. 
o Highlight a specific part of the DSR-Roadmap: this is needed when a thing in the DSR-
Roadmap is there but it is not obvious. 
o Future Work: it means the refinement will be part of the parent-study’s future. 
                                              
5 Refinements include any suggestion for alterations, additions, or deletions. 
o Ignore the combination: This is needed when comments in the transcription support the DSR-
Roadmap, or are not convincing or have not achieved consensuses. 
 Combination Discussion: every combination is discussed to explain why specific reactions are 
taken. The reaction will be reflected on the DSR-Roadmap to derive a revised version of the 
DSR-Roadmap. 
4 THE RESULTS OF THE FOCUS GROUP ANALYSIS 
4.1 The Stage-1 Analysis Results: 
The Stage-1 analysis offers initial results of the focus group. The outcome statistic tables (Table 1 is 
an example) from the first step in the Stage-1 analysis gives an indication of participants’ opinion of 
the DSR-Roadmap. In general the DSR-Roadmap received a good reception in terms of the defined 
criteria. Furthermore, this step gives an idea of which components are most criticized and most need 
to be refined. All comments in the worksheet have been coded and then an initial ‘Combinations List’ 
has been developed. This step complements the other two steps in the Stage-1 analysis and the Stage-
2 analysis.  
 
Component A: DSR Activity and Cycles 
Criteria Figures 
Agree Moderate Disagree Not Answered 
# % # % # % # % 
Completeness 
Of All 3 of 7 42.85 1 of 7 14.28 1 of 7 14.28 2 of 7 28.57 
Of Answered 3 of 5 60.00 1 of 5 20.00 1 of 5 20.00 NA NA 
Clarity 
Of All 2 of 7 28.57 2 of 7 28.57 0 of 7 0.00 3 of 7 42.85 
Of Answered 2 of 4 50.00 2 of 4 50.00 0 of 4 0.00 NA NA 
Utility 
Of All 4 of 7 57.14 1 of 7 14.28 0 of 7 0.00 2 of 7 28.57 
Of Answered 4 of 5 80.00 1 of 5 20.00 0 of 5 0.00 NA NA 
Total 
Of All 9 of 21 42.85 4 of 21 19.04 1 of 21 4.76 7 of 7 33.33 
Of Answered 9 of 14 64.28 4 of 14 28.57 1 of 14 7.14 NA NA 
Table 1  An example of Stage-1 analysis statistic tables. 
4.2 The Stage-2 Analysis Results: 
In the Stage-2 Analysis we analysed the focus group transcriptions of audio recordings. The 
transcriptions were codified into the ‘Combinations List’ developed in the Stage-1 Analysis. The 
‘Combinations List’ was altered, with additions, deletions, and merges occurring during this process. 
Table 2 below depicts results from the Stage-1 and Stage-2 Analysis. The first column is a unique 
reference number which is used in the reflection stage. The subsequent three columns are the three 
aspects which constitute ‘Combination List’ and represent the nature of the codes - around 20 
combinations have been developed. These are followed by examples of key messages extracted from 
the codes. 
 
 Nature (Positive, 
Recommendation, or 
Refinement/Negative 
Issues concept/category Component 
R1 Refinement Risk management in the DSR-
Roadmap’s high level view is not 
required. 
DSR-Roadmap’s Risk Management 
Component 
“Remove Risk Management component from the DSR-Roadmap’s high level. 
It is not part of Roadmap and might be represented as governance things like ethics, project management.” 
R2 Refinement DSR-Roadmap’s Notations All DSR-Roadmap’s levels and 
components 
“Consensus is on notation which must be used in the Roadmap. 
Standard and simple notations to distinguish between inputs, process, and outputs.” 
R3 Refinement Theorizing process is recommended to 
be highlighted. 
DSR-Roadmap’s Activities and 
Cycle, ISDT, and CDR Components 
“Theorizing process is very important to present in the DSR-Roadmap.  
This process is about moving to design theory based on specific solution design. So, the Roadmap should represent 
the transition process from DSR’s instantiation to an abstract knowledge (design theory).Transmission from what is 
in the CDR to the theory is key element to extract-implement.” 
R4 Refinement Relations between DSR-Roadmap’s 
components needs to be reviewed 
DSR-Roadmap’s high level view 
“The Roadmap should be seen as system:”what is internal and what is external” 
Present the validation process at the high level of the Roadmap. 
CDR is an interface between DSR and KB.” 
R5 Negative Complexity of the DSR-Roadmap (hard 
to read and interpret the DSR-Roadmap) 
DSR-Roadmap’s Activities and 
Cycle Component 
“The Roadmap needs to be simplified because it is complex.” 
R6 Refinement Evaluation process in:  DSR-Roadmap’s Activities and 
Cycle Component 
“Add one step for choosing evaluation strategy/type early.  
Add formative/summative and process/product evaluation types. The evaluation method depends on what kind of 
solution you are going to produce.” 
R7 Refinement The need for Stakeholders DSR-Roadmap’s High level view 
“Stakeholders are out of the Roadmap. They are out of the internal system. 
The stakeholders should be involved in DSR even if they are out of the Roadmap. But sometimes you do not have 
any stakeholders.” 
R8 Refinement Generalization and abstraction 
(grouping/Stages) 
DSR-Roadmap’s Activities and 
Cycle Component 
“The component A needs to have abstraction which is clear to make it easy to understand. 
There is need for steps grouping as an intermediate level “steps summarizing” in multiple stages.” 
R9 Refinement Creative and iteration in the DSR-
Roadmap. 
DSR-Roadmap’s Activities and 
Cycle Component 
“Because design is creative process, it is highly iterative. However, feedback loops are missing. 
Iteration happens between candidate alternatives. 
Roadmap should go back and forth from any stage to any stage all the time. Roadmap should not be step-by-step.” 
R10 Refinement The goal of the DSR-Roadmap is not 
very clear: what people should do, or 
what they do currently 
All DSR-Roadmap’s Components 
and Levels 
“What is the Roadmap. 
Roadmap is as a mean of generating awareness of all possibilities in DSR. it provides with righteousness of DSR 
paths. “ 
R12 Refinements Steps need to be refined DSR-Roadmap’s Activities and 
Cycle Component 
“Some steps have to be refined and added. 
No for sequence in the DSR-Roadmap; significant of steps are most important than their sequence.” 
R13 Recommendation Guidelines for Adopting the DSR-
Roadmap 
All DSR-Roadmap’s Components 
“There is a need for guidelines of how to adopt the Roadmap; how to customize it. 
It is blueprint not actual research design. If the Roadmap is flexible, it will be more useful.” 
R14  Refinement CDR structure/ontology  CDR 
Refinement 
DSR-Roadmap’s CDR Component 
“CDR could be shared among different projects e.g. when many researcher works in the same track. 
Reword “Design Research” and “Design Science” parts.” 
R15 Refinement Novelty, limitation, degree of evidence 
in ISDT 
DSR-Roadmap’s ISDT Component 
“Justification of the novelty and limitation are messing from ISDT.” 
R16 Positive Participants’ feedback DSR-Roadmap’s CDR Component 
“I think the repository is brilliant actually and its role and ... interesting and important, it’s probably kind of a 
future research kind of thing. 
It’s useful as an idea.” 
R17 Positive Participants’ feedback DSR-Roadmap’s Activities and 
Cycle Component 
“I thought your idea of kind of uncoupled stages or activities or whatever was, I liked that a great deal. 
Read through all eighteen steps and each individual step makes sense to me.” 
R18 Positive Participants’ feedback DSR-Roadmap’s High Level 
“The Roadmap gives a guide to students/novices. 
All components are included.” 
R19 Negative Difficult to implement the DSR-
Roadmap 
DSR-Roadmap 
“Which steps are necessary and which are not. 
Good to be aware of thing in every stage but not to follow all steps. 
Following the Roadmap depends on the scale of project.” 
R20 Refinement DSR-Roadmap’s Evaluation Criteria DSR-Roadmap 
“We should to prove the validity of the Roadmap. Validity means it works. 
The Roadmap has to have evidence that it is true. 
Novelty is part of the evaluation criteria.” 
R22 Refinement DSR-Roadmap Evaluation DSR-Roadmap 
“Compare Roadmap with Puffer et al.’s (2008) methodology (evaluation by comparison).” 
Table 2. The ‘Combinations List’ resulting from the Stage-1 and the Stage-2 analyses. 
Before I discuss the resolution stage, there several observations to be made about the ‘Combinations 
List’: 
 The Stage-1 and Stage-2 analysis proposed excellent refinements that facilitate the enrichment of 
the DSR-Roadmap. These two stages contribute to the main goal of the formative product 
evaluation. Rich information in the focus group allows us to gain insight into how to improve the 
DSR-Roadmap’s completeness, clarity, and ease of use. 
 The DSR-Roadmap had a good reception. There were positive comments captured on different 
components of the DSR-Roadmap from all participants. 
 Novelty, a suggested criteria in the DSR-Roadmap evaluation, was recognized by participants; 
especially DSR experts. For instance, Central Design Repository component was recognized as a 
new component across all current DSR methodologies. 
 The criteria for the DSR-Roadmap evaluation were refined based on the feedback from the expert 
participants. Even though the booklet of the focus group had three main criteria, they suggested 
other possible criteria. This has helped us in planning for future evaluations of the DSR-Roadmap. 
 Based on the Stage-1 and Stage-2 analysis, direct negative comment was minimal although the 
DSR-Roadmap is still alternating between construction and evaluation. 
 Based on getting more DSR insight, the main researcher of this study suggested concepts and 
ideas in the focus group booklet which was distributed in advance of the focus group. These ideas 
and concepts were suggested to enhance the DSR-Roadmap. The Stage-1 and Stage-2 analysis 
confirmed the validity of these concepts and ideas. 
4.3 Resolution Stage Results: 
Since the main objective of the focus group is to formatively evaluate the DSR-Roadmap in terms of 
the three defined criteria, we utilized the ‘Combinations List’ outcomes from Stage-1 and Stage-2 
analysis in order to take action. The resolution actions are the output of this stage which are going to 
enhance the DSR-Roadmap’s completeness, clarity, and ease of use. 
Figure 4 is an example of the discussion that occurred for every combination. The discussion is 
supported by quotes from the participants’ worksheet and/or the transcriptions. A reaction is proposed 
in order to solve the combination’s issue. 
 
R8: Generalization and Abstraction (grouping/stages) 
There is a need to generalize/abstract steps in the DSR-Roadmap. This issue has been raised many times during 
the focus group by multiple participants; it is about summarizing the DSR-Roadmap steps. It fundamentally 
denotes moving away from the very specific to the more abstract. However, specific steps and details are 
important to avoid losing important things and information. The very specific view can make a contribution 
without actually losing people by a very abstract model.  
For simplicity, readability, applicability, and understandability, there is clearly a need to have stages inside the 
Activity and Cycle Component to merge different steps in groups. Strong recommendation has been introduced 
from the focus group participants for the usage of stages.  
The question is what is the appropriate level of abstraction? You will specifically have to ask what your 
conceptualization adds to prior work, for instance puffer et al. (2007) – P7. 
level of abstraction need to be reviewed – P6. 
Reaction for R8: 
It is apparent this issue is related to the Activity and Cycle Component. This component needs to have some 
abstraction; it needs to have an intermediate level to make it easy to understand. This is going to be 
implemented through the grouping of the steps as “summarizing” in stages. This grouping is based on the nature 
of steps. 
Figure 4. An example of combinations resolution 
5 CONCLUSION 
This manuscript reports and demonstrates how we conducted one of the formative evaluations that 
were a part of the evaluation phase of the parent study. The focus group method was used in this 
formative evaluation to refine the DSR-Roadmap. Aligned to the principle objective of the parent 
study, there are two important results from the current study: 1) the DSR-Roadmap been positively 
received by the participants, and 2) a clear set of refinements to further enhance the DSR-Roadmap. 
This gives DSR researchers some evidence to encourage the adoption of the DSR-Roadmap. 
Effort in this paper contributes to the IS DSR community. It shows how DSR is utilized to develop a 
research methodology which provides methodologists with an example of how this might be done. 
Furthermore, we present an example of how to employ the focus group method for formative product 
evaluation in DSR, which includes an approach that illustrates how to analyze focus group content for 
DSR output evaluation. 
For the future work, there are two main areas: 1) a revised version of the DSR-Roadmap will be 
developed; and 2) a summative evaluation is planned for the revised DSR-Roadmap prior to releasing 
the final DSR-Roadmap. 
References 
Alturki, A., Gable, G., & Bandara, W. (2011a). A Design Science Research Roadmap. Paper 
presented at the DESRIST, Milwaukee, USA. 
Alturki, A., Gable, G., & Bandara, W. (2011b). Developing an IS-Impact decision tool: a literature 
based design science roadmap. Paper presented at the Proceedings of The 19th European 
Conference on Information Systemsâ€“ICT and Sustainable Service Development, Helsink, 
Finland. 
Alturki, A., Gable, G., Bandara, W., & Gregor, S. (2012). VALIDATING THE DESIGN SCIENCE 
RESEARCH ROADMAP: THROUGH THE LENS OF “THE IDEALISED MODEL FOR THEORY 
DEVELOPMENT”. Paper presented at the Pacific Asia Conference on Information Systems 
(PACIS), Ho Chi Minh, Vietnam. 
Baskerville, R., Pries-Heje, J., & Venable, J. (2009). Soft design science methodology Paper presented 
at the DESRIST, Malvern, Pa, USA. 
Berthon, P., Pitt, L., Ewing, M., & Carr, C. L. (2002). Potential research space in MIS: A framework 
for envisioning and evaluating research replication, extension, and generation. Information 
Systems Research, 13(4), 416-427. 
Bogdan, R., & Biklen, S. K. (2006). Qualitative Research For Education: An Introduction To 
Theories And Methods. 
Campbell, D. T., Stanley, J. C., & Gage, N. L. (1966). Experimental and quasi-experimental designs 
for research. Dallas: Houghton Mifflin. 
Corbin, J., & Strauss, A. (2008). Basics of qualitative research (Vol. 3). 
Crotty, M. (1998). The foundations of social research: Meaning and perspective in the research 
process: Sage Publications Limited. 
Denzin, N. K. (1970). The research act in sociology: A theoretical introduction to sociological 
methods: Butterworths London. 
Fischer, C., & Gregor, S. (2011). Forms of reasoning in the design science research process. Paper 
presented at the DESRIST.  
Gable, G. G. (1994). Integrating case study and survey research methods: an example in information 
systems. European Journal of Information Systems, 3(2), 112-126. 
Goldkuhl, G., & Lind, M. (2010). A Multi-Grounded Design Research Process. Paper presented at the 
DESRIST  
Gregor, S. (2009). Building theory in the sciences of the artificial. Paper presented at the DESRIST.  
Gregor, S., & Jones, D. (2007). The anatomy of a design theory. Journal of the Association for 
Information Systems, 8(5), 312-335. 
Hevner, A. R. (2007). A Three Cycle View of Design Science Research. Scandinavian Journal of 
Information Systems, 19(2), 87-92. 
Hevner, A. R., March, S. T., Park, J., & Ram, S. (2004). Design science in information systems 
research. MIS Quarterly, 28(1), 75-106. 
Hoyningen-Huene, P. (1987). Context of Discovery and Context of Justification. Studies in History 
and Philosophy of Science, 18, 501-515. 
Iivari, J. (2007). A paradigmatic analysis of information systems as a design science. Scandinavian 
Journal of Information Systems, 19(2), 39-64. 
Iivari, J., & Venable, J. (2009). Action research and design science research–seemingly similar but 
decisively dissimilar. Paper presented at the 17th European Conference on Information Systems.  
Indulska, M., & Recker, J. C. (2008). Design science in IS research: a literature analysis. Paper 
presented at the Proceedings 4th Biennial ANU Workshop on Information Systems Foundations, 
Canberra,Australia. 
Jay F. Nunamaker, Jr., Minder, C., & Titus, D. M. P. (1991). Systems development in information 
systems research. J. Manage. Inf. Syst., 7(3), 89-106. 
Kimchi, J., Polivka, B., & Stevenson, J. S. (1991). Triangulation: operational definitions. Nursing 
Research, 40(6), 364-366. 
Kline, R. B. (2005). Principles and practice of structural equation modeling (2nd ed ed.). New York: 
Guilford Press. 
Kuechler, B., & Vaishnavi, V. (2008a). The emergence of design research in information systems in 
North America. Journal of Design Research, 7(1), 1-16. 
Kuechler, B., & Vaishnavi, V. (2008b). On theory development in design science research: anatomy 
of a research project. European Journal of Information Systems, 17(5), 489-504. 
Lee, J., Pries-Heje, J., & Baskerville, R. (2011). Theorizing in design science research. Paper 
presented at the DESRIST. 
March, S. T., & Storey, V. C. (2008). Design science in the information systems discipline: an 
introduction to the special issue on design science research. MIS Quarterly, 32(4), 725-730. 
Morgan, D. L. (1988). Focus groups as qualitative research (Vol. 16): Sage Publications, Newbury 
Park, CA. 
Nunamaker Jr, J. F., Chen, M., & Purdin, T. D. M. (1990). Systems development in information 
systems research Paper presented at the International conference of system science, Hawaii. 
Nunamaker Jr, J. F., Chen, M., & Purdin, T. D. M. (1991). Systems development in information 
systems research. Journal of Management Information Systems, 7(3), 89-106. 
Peffers, K., Tuunanen, T., Rothenberger, M. A., & Chatterjee, S. (2007). A design science research 
methodology for information systems research. Journal of Management Information Systems, 
24(3), 45-77. 
Pries-Heje, J., Baskerville, R., & Venable, J. (2008). Evaluation Risks in Design Science Research: A 
Framework. Paper presented at the Third International Conference on Design Science Research in 
Information Systems and Technology, Atlanta, Georgia: Georgia State University. 
Purao, S., Smith, B., Baldwin, C. Y., Hevner, A. R., Storey, V. C., Pries-Heje, J., et al. (2008). The 
sciences of design: observations on an emerging field: Harvard Business School Finance Working 
Papero. Document Number) 
Reichebach, H. (1935). Experience and Prediction: an Analysis of the Foundations and the Structure 
of Knowledge. Chicago: University of Chicago Press. 
Figure 3  The last version of DSR-
Roadmap 
Rossi, M., & Sein, M. K. (2003). Design research workshop: a proactive research approach. 
Presentation delivered at IRIS, 26, 9–12. 
Samuel-Ojo, O., Shimabukuro, D., Chatterjee, S., Muthui, M., Babineau, T., Prasertsilp, P., et al. 
(2010). Meta-analysis of Design Science Research within the IS Community: Trends, Patterns, and 
Outcomes. Paper presented at the DESRIST.  
Simon, H. A. (1996). The sciences of the artificial (Third edition ed.). Cambridge: The MIT Press. 
Stewart, D. W., Rook, D. W., & Shamdasani, P. N. (2006). Focus groups: Theory and practice (Vol. 
20): Sage Publications, Incorporated. 
Tremblay, M. C., Hevner, A. R., & Berndt, D. J. (2010). The use of focus groups in design science 
research. In Design Research in Information Systems (pp. 121-143): Springer. 
Vaishnavi, V., & Kuechler, W. (2004, February 20, 2004). Design research in information systems.   
Retrieved 10 JAN 2010, 2010, from http://www.isworld.org/Researchdesign/drisISworld.htm 
Vaishnavi, V., & Kuechler, W. (2007). Design science research methods and patterns: innovating 
information and communication technology: NY: Auerbach Publication, Taylor & Francis Group. 
Venable, J. (2006). A Framework for Design Science Research Activities. Paper presented at the 
Information Resource Management Association Conference (CD), Washington, DC, USA. 
Venable, J. (2010). Design Science Research Post Hevner et al.: Criteria, Standards, Guidelines, and 
Expectations. Paper presented at the DESRIST.  
Venable, J., & Baskerville, R. (2012). Eating our own Cooking: Toward a More Rigorous Design 
Science of Research Methods. The Electronic Journal of Business Research Methods, Volume 10 
(Issue 2), 141-153. 
Verschuren, P., & Hartog, R. (2005). Evaluation in design-oriented research. Quality & Quantity, 
39(6), 733-762. 
Walls, J. G., Widmeyer, G. R., & El Sawy, O. A. (2004). Assessing information system design theory 
in perspective: How useful was our 1992 initial rendition. Journal of Information Technology 
Theory and Application, 6(2), 43-58. 
Winter, R. (2008). Design science research in Europe. European Journal of Information Systems, 
17(5), 470-475. 
 
Appendix A: The DSR-Roadmap  
The DSR-Roadmap is a structured and detailed methodology for conducting DSR. The DSR-Roadmap usefully 
inter-relates and harmonies many otherwise seemingly disparate, overlapping or conflicting concepts. It covers 
the entire DSR lifecycle, from the early ’spark’ of a design idea, through to final publication. The a priori 
Roadmap was communicated with the DSR community at DESRIST’11 – see Figure 1 in (Alturki et al., 
2011a). Figure 3 below depicts the last version of the 
Roadmap; it is compressed because of space limitation and 
for readable version please see Figure 3 in (Alturki et al., 
2012). 
The DSR-Roadmap consists of four main interrelated 
components: (A) Activities and Cycles; (B) Output, 
(ultimately, Information System Design Theory - ISDT 
(Gregor & Jones, 2007)); (C) Risk Management; and (D) 
Central Design Repository (CDR). Component (A) 
incrementally populates and draws from component (D) 
which ultimately contributes to component (B). Component 
(C) and Component (A) are executed in parallel, both again 
using component (D). Consequently, components (B) and 
(D) are the sources that contribute to both practice and the 
knowledge-base. Each component is further explained 
following.  
Component A: DSR activities and cycles: This 
component has the main activities to conduct DSR commencing from how the DSR is initiated, through to the 
publication of DSR output (ISDT). The relationships between these steps and other components of the DSR-
Roadmap  are presented in detail in (Alturki et al., 2011a). 
Component B: Output of the DSR: This component represents the results of DSR deriving from use of the 
Roadmap. Alturki et al. (2011a) argue ISDT (Gregor & Jones, 2007) is the ultimate and most comprehensive 
output of DSR. The ISDT consists of six compulsory elements and two other optional elements (Gregor & 
Jones, 2007). 
Component C: Central Design Repository (CDR): Since DSR is highly iterative, design knowledge is 
emerged from the progressing of the DSR. Thus, documenting this knowledge is important in DSR to codify 
circumstances of all successful and failed attempts; Lee et al. (2011) discover this need. The CDR consists of 
two parts, design- ‘product’ and design ‘process’. The former codifies knowledge about an artifact itself; the 
latter is knowledge about the process of how to build and implement a designed artefact.  
Component D: DSR Risk Management: Risk in DSR is “a potential problem that would be detrimental to 
a DSR project’s success should it materialize” (Pries-Heje et al., 2008, p. 330). Researchers could mitigate risks 
if s/he could predict them. Researchers should be aware, define, document and monitor any possible risk 
associated with each step in the DSR-Roadmap. This component adopts the DSR risk management framework 
in Pries-Heje et al. (2008). 
